Abstract
Background and Aims
Aetiology of lipid abnormalities may be multifactorial, involving genetic factors and factors related to life style. Hyperlipoproteinemias (HLP) are hereditary disorders of the lipid metabolism, the lipoproteins representing the manner of plasmatic transport of all lipids, except free fatty acids. On the other hand, obesity is a major cause of hypertriglyceridemia, 10-20% of obese children having increased triglycerides [1] . The abnormalities of lipidic metabolism are an important risk factor for the atherosclerosis process whose serious consequences are well known, the high level of cholesterol and especially of the LDL cholesterol contributing to the development of endothelial dysfunction and to the atheromatous plaque formation [1] [2] [3] .
The triple X syndrome is the most common anomaly of the X chromosome in women, described for the first time in 1959 by Jacobs and coll. under the name of "superfemale". Most cases remain undiagnosed or are diagnosed upon a clinical-paraclinical check-up for other disorders [4] .
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The aim of this paper is to present a case of mixed dyslipidemia associated with triple X syndrome. Personal physiological history: the infant comes from the second pregnancy; in her 4 th month of pregnancy, her mother suffered from a respiratory disease treated with antibiotics. The birth was on term, by C-section, and the newborn weighed 3,400g, height 50cm. She suffered from distress upon birth and was resuscitated (the mother cannot specify APGAR score). She was breastfed for 7 months then she was on a complementary diet. She benefitted from prevention of rickets according to the Mother and Child Healthcare Institute Bucharest schedule and was vaccinated according to the vaccination calendar.
Personal pathologic history: bilateral convex pes valgus -immobilized by plaster cast application 5 times.
Disease history: the mother says that she noticed an exaggerate weight gain in her infant, as she weighed 8 kg (+3.84 SD) when she was 4 months old. When she was admitted in the Pediatric Surgical Clinic for the plaster cast immobilization of her lower limbs, her excessive weight was noticed. Consequently, her lipid metabolism was investigated, which revealed the following changes: serum aspect -slightly latescent after 24 hours of preservation at 4 o C, hyperlipidemia (1000 mg%), hypercholesterolemia (225 mg%), hypertriglyceridemia (400 mg%), triglycerides/ cholesterol ratio = 1.77, lipid profile: high HDL (44%), low LDL (46.7%), low VLDL (9.3%). She is transferred to the 3 rd Clinic of Pediatrics for further investigations and the establishment of the treatment.
Clinical examination revealed a 9-month old girl weighing 11 kg (+3SD in comparison to the normal weight -8650g), height = 73 cm, ponderal index = 1.27, nutritional index = 1.18 and height index = 150, with a relatively good general state, feverless. The subcutaneous cellular tissue was richly represented: abdominal skin fold = 2.25 cm, thoracic skinfold = 2 cm, mid-upper arm perimeter = 16.5 (normal = 12 cm).
The segment examination revealed the following data: slightly almond-shaped eyes, upward and outward bevel palpebral aperture, slightly pointed ears, single transverse palmar crease, bilateral clinodactyly in the 5 th finger of the upper limbs, convex pes valgus (plaster cast immobilized). The examination of the respiratory system and the cardiovascular system was normal for the infant's age. As regards the digestive system, she presented delayed tooth eruption (no tooth had erupted), low appetite, pharyngeal congestion, semi-liquid stools with mucus 2-3 times / day, and the examination of the urogenital system revealed anterior adhesion of the labia minora. The psychomotor development was within normal limits.
Paraclinical investigations
The usual examinations (full blood count, total proteins + electrophoresis, liver and kidney tests, glycaemia, erythrocyte sedimentation rate -ESR, IDR with 2uPPD, ENT examination) within normal limits;
The reinvestigation of the lipid metabolism revealed: slightly latescent appearance of the serum, normal lipids (610 mg%), hypercholesterolemia (235 mg%), hypertriglyceridemia (82 mg%), triglycerides/ cholesterol ratio=0.35, lipid profile: HDL-24.4%, LDL-53.6%, VLDL-22%. However, it should be noted that blood sample was collected in a period when the infant was fed a special diet for diarrhoea.
The blood ionogram, phosphor-calcic metabolism exploration, hepato-renal ultrasound were within normal limits.
Ophthalmologic examination: moderate retinal oedema; no iris or choroidal coloboma.
Orthopaedic examination: bilateral convex pes valgus.
The presence of the above-mentioned changes in the segmented examination required the performance of a genetic examination: positive sexual chromatin, but with two Barr bodies -karyotype 46 XX/47 XXX - Figure 1 . The changes in the lipid metabolism entailed the investigation of the other family members, and the results of such investigation are presented in Table 1 .
Positive diagnosis established based on the anamnesis and the clinical and paraclinical data was:
1. Mixed Hyperlipidemia; 2. Triple X syndrome; 3. Obesity 1 st degree;
4. Acute gastroenteritis -simple form; 5. Bilateral convex pes valgus. Treatment recommended to the patient focused on obtaining normal values of the lipid metabolism parameters, the therapy serving this purpose at her age consisting of diet and physical exercise.
A complementary diet appropriate for the infant's age was recommended, containing a milk formula with medium chain triglycerides (Humana with MCT), low in carbohydrates and replacing simple sugars with complex sugars. The drug treatment would have been with fibrates (Clofibrate 1 g/m 2 /day in 3-4 doses, after meals) but could not be used, being contraindicated in children younger than 2 years of age. Case evolution: after diagnosis, the patient's family has not come for check-ups, as they left abroad. The patient returned after approximately 4 years, and the mother said that during that period she continued the food diet and the child underwent a few check-ups in a hospital in Italy. The clinical examination after admission reveals normal staturo-ponderal development (BMI= 16.94), moderate mental retardation (QD=47%), low cognitive and verbal acquisitions, narcissism, de-socialization elements, masturbation. Later on, after the age of 8 years old, she came in annually for a clinicalparaclinical check-up, the evolution being presented in Tables 2 and 3 .
Discussions
Lipid abnormalities in children are rare, but tend to be underdiagnosed. Compared to adults, there are only a few studies examining the prevalence in children. The prevalence of HLP is estimated between 12-29%, and in Romania it is 14%.
From the etiological point of view, there are two categories: (1) Primary HLP (family HLP, with proven genetic causes); and (2) Secondary HLP, in which the clinical picture is dominated by the main disease.
In 1960, Fredrickson group proposed a HLP classification into 5 types, which was adopted by the WHO in 1970. Later on (1971) De Gennes proposed a classification into 3 types (Table 4) [2] . Nowadays, this classification has been abandoned in favor of a classification based on therapeutic considerations (Table 5 ) [5] .
Adiposity related hypetrigliceridemia is characterized by elevated triglycerides, suggesting the intervention of nutritional factors and of the life-style [1] .
In the case presented, we initially suspected a diagnosis of familial hyperlipoproteinemia type II b, but the evolution in time (lipidic parameters normalized, weight normalized) oriented the diagnosis to an adiposity related hypertriglyceridemia.
Mixed hyperlipidemia, which is characteristic for the above-presented case, covers 10% of all HLP [6]. Mixed familial hyperlipidemia is associated to a medium risk of cardiovascular disease. Satoh et al. quoted by Manlhiot et al. [1] reported a risk of coronary heart disease 3.1 times higher in patients with triglycerides levels above 80 mg%, while Hopkins et al. (quoted by the same author) reported a 11.4 times higher risk in patients with triglycerides levels between hard 498-800 mg%.
A family history highlighting the presence of a parent with hypercholesterolemia higher than 240 mg% (as in the case shown) or a parent or grandparent diagnosed with early cardiovascular disease or morbidity by cardiovascular disease is a high risk factor [7, 8] . Also, there was a relationship between elevated values of triglycerides and cardio-vascular disease independent to HDL-cholesterol. This suggests that hypertriglyceridemia should be closely followed even in the absence of elevated cholesterol [1] .
Hyperlipidemia determines structural and functional abnormalities of the vessel wall. Lesions seen in children are represented by the impairment of fibrinolytic activity. It has been observed that atherosclerosis debuts early, since adolescence and progresses with age, the rate of progression being dependent on the presence and severity of risk factors [7, 8] .
Management of dyslipidemia in children is not based on the guidelines for adults. Current guidelines for the treatment of children with disorders of lipid metabolism's ranks first the life style' modification, mainly dietary changes associated with physical activity [1, 9, 10] . The recommended diet treatment consists of:
-the reduction of lipids from 30-40% to 20% from the caloric intake;
-the reduction of animal saturated lipids (milk, cheese, fat meat);
-the administration of vegetal unsaturated lipids (olive oil, sun flower, corn);
-the reduction of the cholesterol intake, cholesterol being high in eggs, butter, cheese, viscera, pork, mutton and fish.
-normal protein intake.
Statins represent the treatment of choice for patients with familial hypertriglyceridemia type II and hypercholesterolemia. It is recommended the administration of the lowest dose before bedtime and the monitoring of creatine kinase and transaminases.
It is also recommended the administration of omega-3 fatty acids and medium chain triglycerides and if they are not successful, fibrates are recommended.
Fibrates decrease the hepatic synthesis of the VLDL, and increase the biliary cholesterol excretion and are generally well tolerated. If the Clofibrate treatment fails, Nicotinic Acid is recommended; if this fails also the combination of fatty acid sequestering resins (Cholestyramine) + Nicotinic acid or fibrates is recommended [2, 7, [11] [12] [13] .
The triple X syndrome usually appears as an event during the formation of the reproductive cells: an error in cellular division called nondisjunction may lead to the appearance of reproductive cells with additional chromosomes [14] . The incidence is approximately of 1 case in 1,000 girls. The association between the X trisomy and the parents' age is not as strong as in trisomy 21: the screening of newborns revealed that the average maternal age is 33 years and the average paternal age is 29 years.
Often patients with the triple X syndrome are asymptomatic or have minor symptoms including: tall stature (over the 50 th percentile, especially after the age of 4), long lower limbs, microcephaly, epicanthus, low muscle tone, delays in language development and motor acquisitions, dyslexia, learning difficulties, psychological problems (anxiety, low selfesteem, difficulties in relating with children of the same age, QI 20 points under the average value, memory disorders), psychiatric problems (behavioural disorders, depression, labile personality, trichotillomania, impetuosity, schizophrenia in 2/3 of the cases), clinodactyly, scoliosis. Upon birth, weight may be lower by 400-500g than the average, as well as the cranial perimeter. Weight as an adult is between the 60 th and the 70 th percentiles, sometimes under the normal weight corresponding to the height.
Before puberty, growth tends to be accelerated. The final height is over the 90 th percentile, unless parents are short. Premature ovarian failure seems to be more frequent in these women, but in most cases fertility is normal [15] [16] [17] [18] . The presented case confirms this, height being at the level of the 97 th percentile, and the QI under the average value (70-80).
Conclusions
Triglycerides values represent an important cardiovascular risk factor, even if slightly elevated. The investigation of the lipid metabolism, the early identification and correct treatment of hyperlipidemias reduce significantly the risk of cardiovascular disease. In the future, with the increasing of obesity prevalence in children, we expect an increase in the number of patients diagnosed with these abnormalities. The triple X syndrome is not a rare syndrome, but it often remains unidentified. In our case, we cannot specify the impact of the presence of the chromosomal anomaly since we consider it only an accidental association.
